Pseudocamelina comprises nine species, of which seven are endemic to Iran and one each to Pakistan and kurdistan Iraq. the new species P. bakhtiarica and P. kermanica are described, illustrated, and their relationships to nearest relatives are discussed. the new combination P. kurdica is proposed, and the genus Camelinopsis is reduced to synonymy of Pseudocamelina. Second-step lectotypifications are designated for P. camelinae and P. violacea.
Introduction
Pseudocamelina boissier (1867: 247) N.busch in grossheim (1927: 214) was originally recognized by boissier as a section of six species in a very broadly delimited Cochlearia linnaeus (1753: 747). the sectional name was most likely proposed in reference to the superficial resemblance of its species to Camelina laxa Meyer (1831: 193) , a species of armenia, azerbaijan, georgia, Iran, and turkey that has distinctly flexuous racemes. Such a strongly flexuous inflorescence evolved independently in several unrelated taxa of various brassicaceae (Cruciferae) tribes. these include C. laxa and Chrysochamela velutina (Candolle 1821 (Candolle : 370) boissier (1867 [Syria, turkey] of the tribe Camelineae, Ammosperma cinereum (desfontaines 1798: 83) hook.f. in bentham & hooker (1862: 82) [libya] and Cakile arabica Velen. & bornm. in bornmüller (1911: 114) [Iran, Iraq, jordan, kuwait, and Saudi arabia] of the brassiceae, and Machaerophorus matthioloides Schlechtendal (1857: 469) [Peru] of the thelypodieae.
the recognition herein of two new species of Pseudocamelina did not alter the generic boundaries, though they provided concrete evidence that Camelinopsis Miller (1978: 30) can no longer be maintained as distinct from Pesudocamelina. the morphological data strongly agree with molecular data (see below) in supporting the union of both genera. Miller (1978) segregated Camelinopsis from Pseudocamelina mainly on the basis of having obovoid to subglobose (vs. linear to narrowly oblong) fruit, flowers overtopping (vs. not overtopping) the flower buds, ascending (vs. erect) sepals, ovate (vs. oblong) anthers, and pinnatisect (vs. entire or dentate) basal leaves. however, these characters, whether alone or in a combination, clearly do not hold, especially upon the study of extensive material of the complex both in the field and in numerous herbaria. the description below of P. kermanica, as well as the addition of P. conwayi (hemsley 1894 (hemsley : 4) al-Shehbaz (2014 , left Camelinopsis indistinguishable from Pseudocamelina in every aspect of morphology.
the molecular phylogenetic studies (Esmailbegi et al., in prep.) consistently demonstrated that Camelinopsis forms with Pseudocamelina a single monophyletic clade in both nuclear ItS and chloroplast trnl-f. It is, however, unclear why the ItS studies of khosravi et al. (2009) showed Camelinopsis campylopoda (bornm. & gauba in bornmüller 1934: 339) Miller (1978: 32) sister to Didymophysa aucheri boissier (1841: 379) instead of P. glaucophylla (Candolle 1821 (Candolle : 195) busch (1928 . Indeed, their voucher of C. campylopoda from fars province is very likely misidentified Pseudocamelina aphragmodes (Boiss.) N. Busch (1928: 115) . ≡ Cochlearia aphragmodes boissier (1846: 15). described from: "hab. in glareosis regionis summae alpis Kuh-Daëna Persiae australis kotschy No. 656." type:-IraN (as Persia), "hab. in glareosis regionis summae alpis kuh-daëna, 15 july 1842, C. G. T. Kotschy 656 [a] (Lectotype first step designated by Rechinger (1968: 222) and second step designated here: G-BOISS-00332269!; isolectotypes, bM-000582869!, g-00389749!, k-000484397!, kW!, P-02272501!, P-02272502!, P-02272503!). Most likely isolectotypes: bM-001254039!, g-000371890!, P-05348478!, P-05348481!, P-04627220!, P-05413210!, and W-0051434!).
Description:-Herbs perennial, glabrous throughout; caudex surculose, with petiole remains of previous seasons. Stems 5−10(−15) cm tall, dichotomously branched from base, ascending, glabrous, slender, strongly flexuous. Basal leaves rosulate, petioles 10−18 mm long; blade somewhat fleshy, oblong-lanceolate to oblong-spatulate, 6−12 × 3−8 mm, apex obtuse, margin entire, base cuneate; uppermost leaves oblanceolate to linear-oblanceolate, much smaller. Racemes 7−14-flowered, lax, strongly flexuous; fruiting pedicels filiform, straight, divaricate, 5−15 mm long. Sepals ca. 2 mm long, erect; petals obovate, violet, 3−3.5 mm long, obscurely differentiated into blade and claw; filaments ca. 1.5 mm long; ovules 6−8 per ovary. Fruit linear, 6−14 × 1−1.2 mm, terete, torulose; septum absent. Seeds uniseriate, oblong, pale brown, 1.5−2 × 0.8−1 mm.
Distribution:-endemic to Iran and known thus far only from a few collections about the type locality. Notes:-although rechinger (l.c.) indicated that the lectotype (as "type g!") is at g, he did not specify nor annotate any of the three sheets there, and a second-step lectotypification is needed. boissier (1846) cited the unicate in his herbarium as 656, though that specimen has 656a, a collection number that he changed later (boissier, 1867) . the seven sheets listed above as likely isotypes (bM-001254039, g-000371890, P-05348478, P-05348481, P-04627220, P-05413210, and W-0051434) have the collection number as 656 instead of 656a, but these duplicates were apparently collected from the exact same locality and at the same date and, therefore, they should perhaps be treated as isolectotypes. the only problem with those seven sheets is that their plants are coarser in size and may have been collected at lower altitudes. Miller (1978) indicated that plants of 656 have complete septa and those of 656a have perforated or no septa. however, that difference does not hold because perforated vs. complete septa can be found within the same sample or the same plant. Indeed, g-000371890 has fruits with complete, perforated, and no septa on the same plant. furthermore P. glaucophylla is biennial, whereas P. aphragmodes is surculose perennial just as its close relative P. kleinii.
boissier annotated both Kotschy 656 (P-05413210) and Aucher-Eloy 90 from Isfahan (P-05348479) as Cochlearia violacea, but these sheets clearly belong to Pseudocamelina aphragmodes, a species not known to grow there. furthermore, there are two other Aucher-Eloy 90 sheets, P-05413219 and P-5413216, from Isfahan, and these unquestionably belong to P. glaucophylla, a species quite common in that province. It is quite likely that the AucherEloy 90 (P-05348479) duplicate had a mixed label and that the plant was collected from the adjacent fars Province in which P. aphragmodes grows. therefore, the last collection was not cited above in the material examined. Description:-Herbs perennial, glabrous throughout; caudex woody, with stem remains of previous seasons. Stems 12-35 cm tall, slender, erect to ascending, flexuous from lowermost branching, profoundly flexuous in the inflorescence. Basal and lowermost cauline leaves with petiole 1-2 cm long; blade fleshy oblanceolate to narrowly so, 4-7 × 1-4 mm, base attenuate, margin entire, apex subacute; middle and upper cauline leaves similar to basal ones, short petiolate to sessile, gradually reduced in size upwards. Racemes rather lax, grouped in open panicles, 4-16-flowered; rachis strongly flexuous, segments between adjacent flowers distinctly shorter than fruiting pedicles; fruiting pedicles 7-25 mm long, filiform, straight, divaricate ascending at 40-60º angle. Sepals narrowly oblong, purplish, with white margin, 1.2-1.5 mm long; petals narrowly oblanceolate 1.5-2.2 × ca. 0.5 mm; anthers yellow, ca. 0.4 mm long; ovules 4 per ovary. Fruit oblong, 2.2-3 × 0.5-1 mm, terete; valves smooth, not veined, papery, obtuse at both ends; gynophore 0.1-0.3 mm long; septum fenestrate, membranous; style slender 0.3-0.5 mm long. Seeds oblong, plump, 1.1-1.3 × 0.5-0.6 mm. Eponymy:-the species epithet is named after bakhtiari region of Iran. Conservation status:-Pseudocamelina bakhtiarica is known only from the type collection. therefore, it is given the assessment of data deficient (dd) according to the IuCN (2001) criteria.
Pseudocamelina bakhtiarica
Notes:-Pseudocamelina bakhtiarica resembles P. conwayi in having woody caudex, strongly flexuous racemes, and filiform fruiting pedicels. however, it differs by having undivided (vs. trisect) basal leaves, 4-16-flowered (vs. 2-5-flowered) racemes grouped (vs. ungrouped) in open panicles, glabrous (vs. puberulent) stems and leaves, and oblong (vs. linear) fruits.
Pseudocamelina campylocarpa (Boiss.) N. Busch (1928: 115) . ≡ Cochlearia campylocarpa boissier (1842: 171). type:-IraN (as Persia). Isfahan, P. M. R. Aucher-Eloy 95 (Holotype: G-BOIS-00332268!; isotypes: BM-001254038!,g-00389746!, k 000484396!, P 02272512!).
Description:-herbs biennial, glabrous throughout or pilose along lower stems. Stems 37−60 cm tall, single to several from base, flexuous throughout, branched below and above, ascending. Basal leaves rosulate; petiole 0.5-2.5 cm long; blade fleshy, 5−14 × 4−8 mm, suborbicular to broadly obovate, base cuneate, margin dentate to subentire, apex obtuse, repand, cuneate at base; cauline leaves narrowly oblanceolate, long petiolate, uppermost linear, sessile. Racemes many flowered, lax, elongated considerably in fruit; rachis straight; fruiting pedicels erect to erect-ascending, slightly stout, 1−2 mm long, subappressed to rachis, glabrous. Sepals oblong, 2.2−2.5 mm long, erect, glabrous; petals white, 4−5 × ca. 1.2 mm, obscurely differentiated into blade and claw; stamens 0.7−0.8 mm long; ovules 10−14 per ovary. Fruit linear-oblong, 5−7 × ca. 1 mm; style ca. 0.7 mm long. Immature seeds pale brown, smooth, uniseriate. Notes:-boissier based the species description solely on the specimen in his herbarium. furthermore, the g-00389746 sheet was added to the geneva herbaria from the Moricand herbarium that was donated to the g combined herbaria in 1908 and which boissier did not examine. therefore, the specimen in g-boIS is the holotype.
Pseudocamelina campylocarpa is easily distinguished from the other congeners by having stout suberrect fruiting pedicles to 2 mm long. by contrast, the other species have slender, often divaricate or recurved fruiting pedicles distinctly longer than 2 mm.
Pseudocamelina campylopoda (Bornm. & Gauba) Hadač & Chtrek (1973: 261 Miller (1978: 32) .
Description:-herbs annual, glabrous throughout. Stems 10-30 cm tall, slender, flexuous throughout. basal and lowermost cauline leaves 1-3-pinnatisect, soon withered; petiole 0.7-1.5 cm long, slender; lateral leaf lobes petiolulate, dentate or pinnatisect, ultimate segments obovate to oblong, 1-4 mm long; cauline leaves similar, ultimate segments linear, 0.5-1.5 × ca. 0.5 mm; uppermost leaves narrowly linear, entire. Racemes many flowered, strongly flexuous, 5-10 cm long; fruiting pedicels filiform, divaricate, strongly arcuate, lowermost 1.5-3.5 cm long. Sepals purplish. with white margin and apex, 1.2-1.5 mm long; petals narrowly obovate to oblong, 2.5-3.5 × 1.2-1.8 mm; median filaments 1-1.3 mm long, lateral filaments 0.7-0.9 mm long; anthers ca. 0.5 mm long; ovules 4 per ovary. Fruit subglobose to broadly obovoid, slightly flattened, 2.2-3 × 1.8-2.6 mm; style 0.2-0.5 mm long. Seeds uniseriate, 1.8-2 × 1-1.3 mm. Notes:-bornmüller and gauba (in bornmüller, 1934) described the species in Cochlearia and listed Pseudocamelina campylopoda as its synonym. however, the latter is a nomen nudum that was erroneously recognized by Rechinger (1968) as a validly published name. The name remained invalid for 39 years until the work of Hadač & Chrtek (1973) . Description:-herbs perennial, minutely puberulent throughout with straight, simple papillate trichomes to 0.05 mm long; caudex woody, few-branched, with leaf and stem remains of previous seasons. Stems ca. 7 cm tall, branched from caudex and above, ascending, puberulent, dichotomously branched, strongly flexuous. basal leaves subrosulate, trisect, 1-2 cm long, puberulent, nonfleshy; lobes linear, entire; middle cauline leaves trisect, petiolate, not auriculate at base; petiole 3-6 mm long; lobes linear to filiform, 3-10 × 0.2-1 mm, entire; uppermost leaves undivided, linear. Racemes 2-5-flowered, lax, strongly flexuous, puberulent, ebracteate; flowering pedicels divaricate, filiform, straight, puberulent, 5-15 mm long. Sepals oblong, 2.5-3 mm long, erect, puberulent, subsaccate at base; petals oblanceolate, white, 5-7 × 0.5-1 mm, undifferentiated into blade and claw; filaments erect, 2-3 mm long, tetradynamous; anthers oblong, ca. 1 mm long, not apiculate; nectar glands confluent, subtending bases of median stamens, surrounding those of lateral stamens; ovary linear; style ca. 0.5 mm long; stigma entire. Ovule number and mature fruits and seeds unknown.
Distribution:-Endemic to karakoram Mts. (Pakistan). Conservation status:-Pseudocamelina conwayi is known only from the type collection. therefore, it is given the assessment of data deficient (dd) according to the IuCN (2001) criteria.
Notes:-the species was assigned to Pseudocamelina by al-Shehbaz (2014) on the basis of having strongly flexuous racemes, divided leaves, filiform fruiting pedicels, linear ovaries, and perennial habit. these features combined are not found in any asian genus and, therefore, such placement is maintained here. however, the species is disjunct from the nearest distribution center of the genus in kerman by well over 1500 kilometers. additional collections are needed before its generic placement is resolved.
Pseudocamelina glaucophylla (DC.) N. Busch in Grossheim (1927: 214) . ≡ nasturtium glaucophyllum de Candolle (1821: 195 Notes:-Pseudocamelina glaucophylla is by far the most widespread and variable species of the genus, a conclusion reached earlier by Miller (1978) . the variation is evident in every morphological feature, including plant height, size, shape, and margin of basal leaves, branching of the inflorescence, length of fruiting pedicles, flower size, ovule number, fruit size and shape, and seed arrangement. The longest fruit in the species (2−3 cm × ca. 1 mm) were observed in plants of alborz Mountain, especially in Province Mazandaran. by contrast, the shortest and widest fruit (3−8 × 1.4−1.8 mm) are scattered throughout the species range and typically biseriate seeds were found in Rechinger 46293 (k, W) that was collected from central Iran, kavir protected region, Siah-kuh.
forms of Pseudocamelina glaucophylla with straight rachis and pedicels shorter than fruit were recognized by boissier (1867) as Cochlearia violacea (petals purple) and C. camelinae (petals white). however, the examination of a wealth of material of this "three-species" complex, both in the field and in many herbaria, revealed that fruit shape, pedicel length, presence or absence of indumentum, flower color when dry, length ratio of fruiting pedicel to fruit are definitely unreliable, and Miller's (1978) treatment of the three taxa as a single polymorphic species is fully justified. Indeed, these characters are not inherited in a single, consistent pattern to justify the recognition of additional taxa.
rechinger (1968) did not specify which of the three duplicates in the geneva herbaria is the lectotype of Pseudocamelina violacea. boissier annotated P-02272519 and another sheet that he did not cite (P-55348479), but the collection number and year of collection of the latter sheet are 90 and 1835, respectively. Description:-herbs annual, Stems 40-45 cm tall, slightly flexuous from lowermost branching, profoundly flexuous in the inflorescence. Basal and lowermost cauline leaves with petiole 0.8-2.5 cm long; blade somewhat fleshy, flabellate to broadly obovate or suborbicular-cordate, 0.7-2.2 × 1-3 cm, with 10-20 obtuse deep teeth, base truncate to cordate or cuneate; cauline leaves reduced in size and fewer toothed upwards; uppermost leaves linear to linearoblanceolate, entire. Racemes rather lax, 7-15-flowered, grouped in open panicles; rachis strongly flexuous, segments between flowers distinctly shorter than fruiting pedicles; fruiting pedicles 7-14 mm long, filiform, straight, divaricateascending at 40-60º angle. Sepals narrowly oblong, purplish, 1.5-2 mm long, spreading; petals purplish with white margin, spreading, narrowly oblanceolate 2.5-3 × 0.7-1 mm; stamen spreading; anthers yellow, ca. 0.5 mm long; ovules 8 per ovary. fruit oblong to oblong-ovate, 1.8-3.5 × 1-1.5 mm, terete; valves smooth, not veined, papery, obtuse at both ends; gynophore 0.1-0.3 mm long; septum complete; style slender 0.8-1 mm long. Seeds oblong, plump, 1-1.2 × 0.5-0.7 mm.
Pseudocamelina kermanica
Eponymy: the species epithet is derived from kerman province of Iran. Additional specimens examined (Paratypes):-IraN. Kerman: Sardu, bagh-rahi village, 15, May, 2014 , M. Payandeh 1783b Kerman, Baft, Sendiqu, Gugher, 4 June 1996 , M. Mirtadzadini 1967 Shahrebabak, Meimand, 3 September 1997 , M. Mirtadzadini 1784 Harmu, 3 June 1996 , M. Mirtadzadini 1785 .
Notes:-In the annual habit, strongly flexuous racemes in open panicles, silicle fruits, filiform pedicels longer than rachis segments between pedicels, undivided upper leaves, and lack of indumentum, Pseudocamelina kermanica resembles both P. campylopoda and P. kurdica, or Camelinopsis sensu Miller (1978) and al-Shehbaz (2012) . Such strong similarities support the reduction herein of the latter genus to synonymy Pseudocamelina. however, P. kermanica differs from both species in having 8 (vs. 4 or 2) ovules per ovary, undissected (vs. 1-3-pinnatisect) basal leaves, and straight (vs. strongly recurved) fruiting pedicels. Pseudocamelina kleinii rechinger (1973: 171 Description:-herbs perennial, with slender, surculose, rhizome-like subterraneam caudex, glabrous or with a few simple trichomes, subglaucus. Stems (5−)7−15 cm tall, dichotomously branched from base and above, ascending, flexuous. Basal leaves rosulate, fleshy, petiole 1−2.5 cm long; blade obovate, (5−)6−14 × 2.2−8 mm, entire, cuneate at base, obtuse at apex; cauline leaves linear-oblanceolate, short petiolate, reduced in size upward. Racemes several flowered, lax, flexuous; fruiting pedicels divaricate, straight, 4−10 mm long. Sepals oblong, purple, 3.8−4 mm long, ascending, lateral pair saccate at base; petals oblong, obtuse, violet, 5.2− 6 × 1.5−2 mm, undifferentiated into blade and claw, obtuse at apex; median filaments 3.9-4.1 mm long, lateral filaments, 2.8-3 mm long; anthers oblong, ca. 1 mm long, not apiculate; ovules 18−28 per ovary. Notes:-rechinger (1973) compared Pseudocamelina kleinii with P. violacea, both of which species were reduced by Miller (1978) to synonymy of the highly variable P. glaucophylla. however, Miller annotated the type specimen of P. kleinii as "rather long, torulose fruited form with large fls". In fact, P. kleinii differs substantially from P. glaucophylla by being a much smaller plant In our opinion these substantial differences strongly justify the recognition of P. kleinii as an independent species. furthermore, P. kleinii is a surculose perennial (vs. biennial).
Pseudocamelina kurdica (a.g.Mill.) Esmailbegi & al-Shehbaz, comb. nov. ≡ Camelinopsis campylopoda subsp. kurdica Miller (1978: 32) . ≡ Camelinopsis kurdica (a.g.Mill.) al- Shehbaz & a.g.Mill. in al-Shehbaz (2012: 947) . Description:-herbs annual, glabrous throughout. Stems 13-45 cm tall, slender, flexuous throughout. basal and lowermost cauline leaves 1-3-pinnatisect, soon withered; petiole 0.7-1.5 cm long, slender; lateral leaf lobes petiolulate, dentate or pinnatisect, ultimate segments obovate to oblong, 1-4 mm long; cauline leaves similar to basal ones, ultimate segments linear, 0.5-1.5 × ca. 0.5 mm, entire; uppermost leaves narrowly linear, entire. Racemes many flowered, strongly flexuous, 5-15 cm long; fruiting pedicels filiform, divaricate, strongly arcuate, lowermost 1.7-3.5 cm long. Sepals purplish with white margin and apex, ca. 0.8 mm long; petals narrowly obovate to oblong, 1.2-1.5 × ca. 0.5 mm; median filaments 0.8-0.9 mm long, lateral filaments, 0.5-0.6 mm long; anthers ca. 0.2 mm long; ovules 2 per ovary. Fruit narrowly obovoid, slightly flattened, 2.5-3 × 1.1-1.5 mm; style to 0.1 mm long. Seeds aseriate, 1.8-2.1 × 0.9-1.1 mm.
Distribution:-endemic to NE Iraq. 
